The engine

Both the opponent and the helper players are based on the MCTS/UCT algorithm.

The human:

- Chooses which move to play

- Observes the statistics of simulations

- Can limit the actions to be simulated by the MCTS/UCT algorithm

The machine:
- Performs simulations (by building the internal game tree)
- Provides the user with statistics computed for the currently legal actions



Interface

'Your available actions|

in the game:

put ‘o’ at (1,1) on board (3,1)
put'o’ at (1,2) on board (3,1)
put ‘o' at (1,3) on board (3,1)
ﬁ t'o' at?2l1z‘onboardi3i1g
put ‘o' at (2,2) on board (3,1

put o' at (2,3) on board (3,1)
put o’ at (3,1) on board (3,1)
put ‘o’ at (3,2) on board (3,1)
put ‘o’ at (3,3) on board (3,1)

The window for choosing the action

The game board

i

[active player action] [Q: quality (0-100%)] [N: % of simulations]

Prediction (data from your machine co-operator)

Ways to interact
with your machine
co-operator:

[put ‘o' at (1.1) on board (3,1)]
[put o’ at (2,1) on board (3,1)]
[put'o’ at (3.1) on board (3.1)]

[put "o’ at (3.2) on board (3.1)]
[put o' at (1.3) on board (3.1)]
[put "o’ at (2.3) on board (3.1)]
[put 'o" at (3.3) on board (3.1)]

[Q: 42.4%]
[Q:41.2%]
[Q: 43.8%]

[Q: 42.5%]
[Q: 43.6%]
[Q: 36.3%]
[Q: 43,6%]

IN: 11.2%]
[N: 10.5%]
IN: 12.1%]

[N: 11.3%]
[N: 12,0%]
[N: 8.2%]

IN: 12.0%]

Enable / Disable ||

Selected Action
Enable all Actions
Disable all Actions

(simulations used in
the prediction process
start only from
enabled actions)

Simulate

Simulations leftin the currentstep: 2

The statistics/cooperation window

SIMULATIONS ENDED WITH: [YOUR WINS: 3061] [YOUR L{




the last performed move (text description and the highlighted cell)

Interface

Your available actions
in the game:

oo e Listof available actions :
monuaanedct | o ON the board, the region related to the
Dut'O'at(Z,S}onoar(S,ll Se|eCted aCtIOﬂ |S hlghllght&d

put 'o’ at (3,1) on board (3,1)
put o’ at (3,2) on board (3,1)
put ‘o’ at (3,3) on board (3,1)

During the oponent’s turn, the only available
action is ,wait”. It is not played automatically.

4 Aptabeca o Click this button to play the action
(the only option to make a move)




Monte Carlo Tree Search

Your machine helper performs many simulations of what might happen in the
game starting with currently legal actions and ending with a win, draw or loss for
you. The central part of the co-operation form is devoted to showing you the
results of those simulations.

There is a limited number of simulations per step:

- The more simulations, the more confident the assessment Q and,
consequently, the stronger the machine helper

- Disabling certain actions from the simulation process increases the confidence
of the actions which are enabled (because they will be used more often)



Cooperation:

Statistics for each action : o T T=18] % J
. . . . . Prediction (data from your machine co-operator) r“e;lyi [t)zrirrllt:;r:hr;tne
 Name of the action — the selection is synchronized with the left co-operator.
window, upon selection you can see, for example, the fields on the i —
board related to the action. o S Sy
« Q —the assessment computed by simulations. [;;:: (:] ;2; [:j’ﬂ T
The bigger the number the better the action: e = Disable il Actions
« 0 - you are almost sure to lose if you play this action. pre e onbonrd G e TS st st
* 50 —the game is a draw or undecided yet. stankfom

« 100 - you are almost sure to win if you play this action.
You can sort actions according to their Q.

N —is the percentage of simulations in which this action was
investigated by the machine. Higher numbers denote finer simulated
actions.

I ISIMUU\TIONS ENDED WITH: [YOUR WINS: 3061] [YOUR LOSSES: 3615]

« The numer of wins, draws and losses (from your perspective)
encountered in simulations starting from a given action.

Simulate

Simulations leftinthe current step: 2




Cooperation:

Enable / disable the selected action E—
\ Prediction (data from your machine co-operator) Ways to interact
with your machine

Enable all actions (reset) FsoRT By G co-operator:
_  [active player action] [Q: quality (0-100%)fMN<Se<af simulations]
| [[put o’ at(1.7) on board (3. ‘I}] [Q:42.4%] [N: 11.2%] -T Enable f Disable

Disable all actions (useful to next enable on or a few actions) i Selected Acton

B—— Enable all Actions

[putoat(.?rZ}onboard(,?p'l 3255 B 17,
[put'c’ at(1.3) on board (3.1)] [ 43.6%] [N: 12.0%]
[put'c’ at(2,3) on board (3.1)] [Q:36.3%] [N: 8.2%]
[put'o’ at (3.3) on board (3,1)] [ 43,6%] [N: 12,0%]

Disable all Actions

\l, 5

(mimulations used in
the prediciion process
start only from

« Twice per move, you can perform another batch of simulations S e
by pressing the SIMULATE button

« Before pressing SIMULATE, you should decide which actions
should be disabled and which of them should be enabled

« Simulations will start only from the enabled actions

» By default, all actions are enabled

ISIMUU\TIONS ENDED WITH: [YOUR WINS: 3061] [YOUR LOSSES: 3615]

’ Simulate
Simulations leftinthe current step: 2




